Secretory expression and characterization of the recombinant myofibril-bound serine proteinase of crucian carp (Carassius auratus) in Pichia pastoris.
The myofibril-bound serine proteinase (MBSP) is effective in the degradation of myofibrillar proteins, including myosin heavy chain (MHC), α-actinin, actin, and tropomyosin and was thus regarded as an important proteinase responsible for the metabolism of fish muscle in vivo. In order to better understand the characteristic differences between native MBSP and recombinant MBSP (rMBSP) and to obtain large quantity of MBSP for its application in protein science study, the crucian carp MBSP gene was cloned (669 bp) and expressed in Pichia pastoris (P. pastoris). The recombinant P. pastoris strain was cultured in shake flasks, and 66.85 mg rMBSP/L in the fermentation supernatant was obtained. SDS-polyacrylamide gel electrophoresis (PAGE) showed a main protein band with molecular weight of approximately 36 kDa. Substrate specificity analysis revealed that the rMBSP specifically cleaved substrates at the carboxyl side of lysine residue which differed from native MBSP that cleaved substrates at the carboxyl side of arginine and lysine residues. The optimum temperature and optimum pH range of the rMBSP were 55 °C and pH7.5, respectively. Furthermore, similar to native MBSP, the rMBSP also revealed high thermostability and pH stability and is effective in degradation of myofibrillar proteins from the skeletal muscle of crucian carp.